A long-standing hyperglycaemic condition impairs skin barrier by accelerating skin ageing process.
Uncontrolled chronic hyperglycaemia including type 2 diabetes mellitus (DM) induces many skin problems related to chronic impaired skin barrier state. However, little is known about the skin barrier state of chronic hyperglycaemia patients, the dysfunction of which may be a major cause of their skin problems. In this study, we investigated whether a long-standing hyperglycaemic condition including type 2 DM impairs skin barrier homoeostasis in proportion to the duration and its pathomechanism. We utilized the Otsuka Long-Evans Tokushima Fatty (OLETF) rats as an animal model of long-standing hyperglycaemia and Long-Evans Tokushima Otsuka rats as a control strain. We confirmed that a long-standing hyperglycaemia delayed skin barrier homoeostasis, which correlated with haemoglobin A1c levels. OLETF rats as a long-standing hyperglycaemia model exhibited decreased epidermal lipid synthesis and antimicrobial peptide expression with increasing age. Decreased epidermal lipid synthesis accounted for decreased lamellar body production. In addition, OLETF rats had significantly higher serum levels of advanced glycation end products (AGEs) and elevated levels of the receptor for AGE in the epidermis. A long-standing hyperglycaemic condition impairs skin barrier function including permeability and antimicrobial barriers by accelerating skin ageing process in proportion to the duration of hyperglycaemia, which could be a major pathophysiology underlying cutaneous complications of DM.